ABSTRACT: Borysthenia naticina (Menke) is among the rarest and most threatened freshwater molluscs in Germany. Only in southern Germany, in the Bavarian part of the Danube River, previous studies clearly indicate a recent occurrence of this species. Some imprecise data were given for northern Germany from the Oder River; prehistoric records (Diluvium) also exist. However, all these "Oder River literature sources" are hard to locate and it was impossible to find any reliable recent records of B. naticina in the German parts of the Oder River. This study documents the occurrence of a recent population of this very rare Pontic-Baltic species in the lower course of the Oder River. Ecological information on the habitat and accompanying freshwater molluscs is given. The findings are compared with the data on the Lithuanian localities in the Nemunas River.
INTRODUCTION
Borysthenia naticina (Menke, 1845) (Fig. 1 ), listed as a rare and zoogeographically restricted species in Germany (JUNGBLUTH & KNORRE 2009 ) and endangered in some other European countries (e. g. critically endangered in Poland), is primarily confined to eastern Central Europe, Eastern Europe and Turkey. Its distribution range extends from Germany in the west to Ukraine and European Russia in the east; it inhabits large river systems of the Dnieper, Southern Bug, Dniester, Danube, Nemunas, Vistula, Warta and Oder. The distribution area reaches northwards to the Baltic States and southwards to the Black Sea basin (see NESEMANN 1994 , ANISTRATENKO 1998 , PIECHOCKI 2004 , KANTOR & SYSOEV 2005 and YILDIRIM et al. 2006 for details of distribution).
Despite several comprehensive investigations of macrozoobenthos (including molluscs) of the German part of the Oder River and its catchment area (WALTER & SCHARF 1961 , HASTRICH 1994 , BRINK-MANN et al. 1997 , SCHMID 1998 , 1999 , no records of B. naticina were made. Some imprecise references were found only in "grey literature" (HERDAM 1996 , PEPL 1998 . Such sources are difficult of access, and some points are unclearly formulated. Neither accurate location nor information if the records were based on live snails or empty (eroded) shells was given. Only KUBE's (1983) unpublished report provided correct and documented information that B. naticina was found near the Oder as an empty shell in the channel "Hohensaaten-Friedrichtaler Wasserstraße"; the shell came from hydraulic filling at the dyke. According to HERDAM ( †) (personal communication via PETRICK) some records were made along the Oder River between Kostrzyn and Schwedt in mid-1990s, but with no exact location, voucher material or differentiation between live and dead snails; the information was never published. GEYER (1909 GEYER ( , 1927 listed B. naticina from large rivers east of the Oder; no mention of the species from the Oder was made in LINDHOLM (1927) or in the comprehensive monograph by EHRMANN (1933 (KOLASA 1972 , NEUBAUR 1927 ) pertain only to the estuary of the Oder, the Stettin lagoon and its entrance.
The only relatively recent and reliable record in Germany comes from the Danube River in the south (SCHMALZ & GRÜNBERG 1989) . It was the first and doubtless finding in the German part of the Danube for decades and a clear evidence of the recent occurrence of B. naticina.
The paper presents the first record of live B. naticina in the lower Oder River. The data are compared with the information on the populations from the Nemunas River (Lithuania).
MATERIAL AND METHODS
The study area is located in northeast Germany in the Federal state of Brandenburg (Fig. 2) . On 29th October 2011, a sample was taken from the Lower Oder River near Stützkow (52.9824°N, 14.1919°E) 
RESULTS
The sample from the Oder River near Stützkow yielded 29 freshwater mollusc species ( Table 1) . Some of them were among the rarest molluscs in Germany. Besides B. naticina the rare and endangered snails included Lithoglyphus naticoides -in the site it co-dominated with Viviparus viviparus. Among the bivalves, Sphaerium rivicola and S. solidum occurred abundantly. Some species (Theodoxus fluviatilis, Pisidium amnicum) were represented only by sub-recent empty shells and were probably recently extinct in the area. Comparison with the Lithuanian records from the Nemunas River revealed a similarity both in species composition and abundance ( The main difference between the Oder River in Germany and the three Nemunas River sites in Lithuania was the presence of some alien species (Potamopyrgus antipodarum, Physella acuta, Ferrissia wautieri, Corbicula fluminea) in the Oder River.
The main habitat for B. naticina in the two rivers was the shallow (0.5 to 1 m depth) water with sandy and muddy-sandy bottom between spur dykes (breakwaters). The species was absent on hard substrata (stones, wood, etc.) or macrophytes. It avoided shallower, amphibious areas, as well as deeper places with stronger current and gravel bottom.
DISCUSSION
The present study documents the first recent and reliable record of the very rare freshwater snail B. naticina in northern Germany in the Oder River. Although information on the alleged occurrence of the species in the Oder is found in the literature (e. g. HERDAM & ILLIG 1992 , HASTRICH 1994 , GLÖER 2002 no details are given for a recent population. Even checking of all literature cited in the bibliography of molluscs of Brandenburg (HALDEMANN 1998) provided no evidence for a recent occurrence of this species in the area. Likewise, comprehensive recent investigations of macrozoobenthos of the lower Oder River (HASTRICH 1994 , SCHMID 1998 , 1999 yielded no records of the species. HASTRICH (1994) emphasised the absence of this species in her study.
It is likely that B. naticina is native to the lower Oder River and exists locally at different places with varying abundance. Also my own investigations at the lower Oder River during the last decade revealed no signs of occurrence of this species. Sixteen live individuals and 40 empty shells were found near Stützkow. The different condition of empty shells (some very old sub-recent, eroded, opaque, others fresh and glossy) indicates that the species is not a new arrival.
In general, its successful detection depends on the following points: a) sampling of shallow near shore areas by wading (impossible from boats usually used for macrozoobenthos sampling); b) transition between lotic and lentic zones with sandy and sandy-muddy substrata is preferred by the species: c) during high water conditions (mainly in spring) sampling of these habitat patches is hardly possible.
In the Oder River B. naticina lives at the boundary of its distribution range; this is probably its westernmost occurrence. Although there is a single record (HEINEMANN, pers. comm.) of the species from the Havel River near Gülpe (ca. 25 km from the outlet into the Elbe River and ca. 250 km watercourse length west of the Oder River) made in 1995, the population in the Oder River is due to its closeness to the Polish localities (e.g. Vistula and Warta River) and appears to be the westernmost established one.
Contrary to the IUCN European Red List of Non-marine Molluscs (CUTTELOD et al. 2011) where B. naticina is categorised as LC (least concern), the species is at least endangered in some parts of its distribution area. Typical habitats of B. naticina are large and medium-sized lowland rivers. Because of the past degradation of such habitats in many European countries (hydraulic engineering, eutrophication, pollution, shipping traffic) and, recently, invasion of alien species (e.g. Dikerogammarus spp., see KRISP & MAIER 2005 ) the occurrence of this and other characteristic species (e.g. Theodoxus fluviatilis) is in my opinion highly vulnerable. For example, gradual disappearance of the freshwater nerite has been observed in many of these large rivers in the last decade (see also ZETTLER 2008). A shift from high-diversity mollusc assemblages with distinct key species (e. g. Sphaerium solidum, Pisidium amnicum, Lithoglyphus naticoides) to low-diversity communities with ubiquitous species and a high proportion of invasive taxa is an equally common phenomenon. Anthropogenic disturbance paves the way for new invasions and the invasive species are both the drivers and passengers of change in degraded ecosystems (e.g. MACDOUGALL & TURKINGTON 2005) .
